We appreciate the interest in our study of the effect of Minocycline on matrix metalloproteinase-9 (MMP9) in acute ischemic stroke. 1 Dr. Lee inquired as to our method of blood collection and sample analysis. For measurement of MMP9, venous blood was collected into chilled anticoagulated (citrate) vacutainer tubes. Samples were transported to the biomarker research laboratory on ice, centrifuged at 2000 g for 20 minutes at 4°C, the plasma removed, aliquoted, and frozen at Ϫ80°C. A 20-L plasma sample (diluted 1:20 in running buffer) was directly loaded onto SDS-PAGE gels containing 1 mg/mL of gelatin and was separated under nonreducing conditions. This methodology of sample collection and analysis of plasma was identical to that in MINOS and our historical controls.
Response to Letter by Lee Regarding Article, "Matrix Metalloproteinase-9 in an Exploratory Trial of Intravenous Minocycline for Acute Stroke"
Response:
We appreciate the interest in our study of the effect of Minocycline on matrix metalloproteinase-9 (MMP9) in acute ischemic stroke. 1 Dr. Lee inquired as to our method of blood collection and sample analysis. For measurement of MMP9, venous blood was collected into chilled anticoagulated (citrate) vacutainer tubes. Samples were transported to the biomarker research laboratory on ice, centrifuged at 2000 g for 20 minutes at 4°C, the plasma removed, aliquoted, and frozen at Ϫ80°C. A 20-L plasma sample (diluted 1:20 in running buffer) was directly loaded onto SDS-PAGE gels containing 1 mg/mL of gelatin and was separated under nonreducing conditions. This methodology of sample collection and analysis of plasma was identical to that in MINOS and our historical controls.
Dr. Lee also asked about our choice of zymography to measure MMP9. Zymography has several advantages. It allows us to evaluate the activity of all gelatinases, MMP9, and MMP-2, as well as intermediate forms of these enzymes and MMP9/NGAL complex as discussed below. We felt it was important to distinguish between changes in enzymatic activity as opposed to total level that could result from changes in the inactive form alone. Therefore, zymography was used to confirm the presence of the active isoform and to verify changes in MMP9 activity over time. We also measured the active form of MMP9 by ELISA in a subset of patients. In addition, a Western blot for active MMP9 was performed using an antibody that detects the active form. Although absolute values were different, the patterns were almost identical between zymography, ELISA, and Western analyses.
To investigate the cellular source of plasma MMP9 following stroke, we also measured MMP9/NGAL complex, a marker for MMP9 from neutrophils, with an ELISA that detects only the complex and not free forms of NGAL or MMP9 (R & D Systems). There was a nonsignificant reduction in MMP9/NGAL at 24 hours among tPA (Pϭ0.0419; ␣ϭ0.05/4 comparisonsϭ 0.0125) and non-tPA (Pϭ0.0129; ␣ϭ0.0125) MINOS subjects compared with non-MINOS subjects. MMP9 is upregulated locally by neurons, cerebral microvessels, and adjacent astrocytic endfeet after focal ischemia. 2 However, infiltration of circulating neutrophils into the infarcted tissue has recently been implicated as the MMP9 source responsible for hemorrhagic conversion. 3, 4 We detected MMP9/NGAL in stroke patients, and although overall MMP9 levels were lower in MINOS than in non-MINOS subjects, there was no significant difference in MMP9/NGAL between the 2 groups. Lower plasma MMP9 levels following minocycline may reflect inhibition from other peripheral or cerebral sources as well. 5 
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